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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide white light without reducing luminous 
efficiency by providing a layer for emitting blue light by an applied voltage 
on a transparent substrate, and a green light emitting , la^erwhich absorbs a 
part of the blue light and a redJight-^MDgJa^er which^bsort^a_partof 
the blue and green lights on the other surface of the transparent substrate. 

SOLUTION: In this organic thin film EL element, a positive electrode 2 formed 
of an ITO thin film, a positive hole injection and transport layer 3 formed of 
P-type ZnS, a blue right emitting layer 4 formed of an oxyazole metal complex, 
an electron injection transport layer 5 formed of n-type Zn S or the like, and 
a negative electrode 6 formed of ITO are provided on one surface of a 
transparent substrate 1. Further, a green light emitting layer 7 formed of 
naphthaimide derivative coloring matter or the like which absorbs a part of the 
blue light from a blue light emitting layer 4 and generates green light, and a 
red light emitting layer 8 formed of cyanin coloring matter or the like which 
absorbs a part of the blue light and green light and generates red light are 
provided on the other surface of the base 1 . T hus, white light can be 
provided. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the whole surface counters and prepares a blue light in the whole surface of the 1st luminous layer which emits 
light, and the 1st luminous layer of the above with the impressed voltage having — the above -- a part of blue light -- 
absorbing a green light emitting light -- while — the above — on the other hand, the 2nd luminous layer of the above 
resembles the 2nd luminous layer which makes the remainder of a blue light penetrate, and the whole surface prepares - 
having -- the above, while absorbing a part of green light and a part of aforementioned blue remaining light and emitting light 
in a red light In the organic thin film EL element equipped with the 3rd luminous layer which makes the remainder of the light 
of the aforementioned green, and the remainder of the aforementioned blue remaining light penetrate the above 1st, the 2nd, 
and 3rd luminous layers The light by which a laminating is carried out in this turn and shell discharge of the 3rd luminous 
layer of the above is carried out on the other hand is an organic thin film EL element characterized by being the white light. 
[Claim 2] It is the organic thin film EL element characterized by being placed between inter-electrode [ which impresses the 
aforementioned voltage ] by the 1st luminous layer of the above, constituting the luminescence section in an organic thin film 
EL element according to claim 1, and constituting the above 2nd and the 3rd luminous layer from an optical transducer by 
w hich opposite formation was carried out at the aforementioned luminescence section. 

[Claim 3] It is the organic thin film EL element characterized by carrying out opposite formation of the aforementioned 
luminescence section and the aforementioned optical transducer through a substrate in an organic thin film EL element 
according to claim 1 or 2. 
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DETAILED DESCRIPTION 



[Detailed- Desc ription of the Inventi on;] 
[0001] 

| The technical tield to which invention belongs] litis invention relates to the dfgaiiic thin Him EL element used tor the back 
Jight of the color display equipped with the thin film containing an organic compound* a light iher, etc. En detail about: an 
omanic thin mm ei:eetro.teiinesoeii.ce (.el) element 

[Description of the Prior Ait] Con vent tonally, the organic electro luminescence devices (organic electroluminescent element) 
shown in JP„7~142'169+A are known. BspectaJIy organic thin filrn ILelemeitt 50 h equipped with ilhe convetttiofiai organ ic EL 
element, the anode plate 52 formed cm the transparent s«,ta» 5 1 , the hole iujeeta and tra:nsp<^ti.tig bed S3 which were 
formed on it, the luminous layer 54 formed on it, the green luminous layer 55 formed on the luminous layer 54, and the 
cathode 56 formed on it as shown in drawing 3 . Here, the green luminous layer 55 has a field containing a red fluorochrome. 
[0003] Drawing 4 is drawing showing the example of other conventional organic thin film EL elements 60. If drawing 4 is 
referred to, organic thin film EL element 60 is equipped with the anode plate 52 prepared on the transparent substrate 5 1 , the 
hole injection and transporting bed 53 which were formed on it, and the luminous layer 54 formed on it, and this luminous 
layer 54 is constituted by the blue luminous layer 57 arranged at the coplanar, the green luminous layer 58, and the red 
luminous layer 59. 

[0004] An anode plate to an electron hole makes a part for red and the green and blue three primary colors, and a green layer 
contain a red fluorochrome for the organic luminous layer which carries out excitation luminescence by the energy produced 
when cathode to an electron is poured in and both carriers recombine, and organic thin film EL elements 50 and 60 shown in 
drawing 3 and drawing 4 obtain white coloring for them a laminating or by carrying out contiguity arrangement superficially. 
These organic thin film EL elements 50 and 60 are compared with having the alternating current whose inorganic EL element 
is 200V, and have the advantage that it can drive by direct current several V. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the laminated layers method shown in drawing 3 , since there were 
many films inserted between an electrode 52 and 53, thickness's increased and luminescence starting potential and current 
increased, luminous efficiency had the fault of a low. Moreover, since it was a multilayer laminated structure, it had the fault 
that a manufacturing process was complicated. 

[0006] Moreover, by the plane configuration method shown in drawing 4 , since the films 57, 58, and 59 of each luminescent 
color had to be formed alternatively, it had the fault that a manufacturing process was complicated. 

[0007] Then, the technical technical problem of this invention is to offer the organic thin film EL element which can acquire 

the white light, without reducing luminous efficiency. 

[0008] 

[Means for Solving the Problem] The 1st luminous layer which emits light in a blue light with the impressed voltage 
according to this invention, the whole surface counters and prepares in the whole surface of the 1st luminous layer of the 
above - having -- the above ~ a part of blue light - absorbing « a green light -- emitting light -- while the above - with the 
2nd luminous layer which makes the remainder of a blue light penetrate on the other hand, the 2nd luminous layer of the 
above is alike, and the whole surface prepares — having -- the above, while absorbing a part of green light and a part of 
aforementioned blue remaining light and emitting light in a red light In the organic thin film EL element equipped with the 
3rd luminous layer which makes the remainder of the light of the aforementioned green, and the remainder of the 
aforementioned blue remaining light penetrate the above 1st, the 2nd, and 3rd luminous layers The organic thin film EL 
element characterized by the light by which a laminating is carried out in this turn and shell discharge of the 3rd luminous 
layer of the above is carried out on the other hand being the white light is obtained. 

[0009] Moreover, according to this invention, in the aforementioned organic thin film EL element, it is placed between 
inter-electrode [ which impresses the aforementioned voltage ] by the 1st luminous layer of the above, it constitutes the 
luminescence section, and the organic thin film EL element characterized by constituting the above 2nd and the 3rd luminous 
layer from an optical transducer by which opposite formation was carried out at the aforementioned luminescence section is 
obtained. 

[0010] Furthermore, according to this invention, in the organic thin film EL element of one of the above, the organic thin film 
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EL element chMdfcrizcd by carrying, out opposite formation of the aiforemcnticmed himin^ence section and the 
ulbfmetf kmed optical, traredaoer thrw:gh a substrate Is obtained. 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a drawing. 
[00 12] Drawing 1 is the cro3& section showing the organic thin film EL element by the gestalt of 1 operation of this mventidn. 
"ibe anode ptete 2 by which the ot^unlc- thin film EL element was fortned In fbe whole surface of the transpanens substrate 1 
with, reference to drawing i „ on the other tend, m anode pirn 2 is alike, and the whole surface with the hole injection the 
tr^sp^rtini bed 3 joiiwd and formed on the other hand,, the hole tojecrton aiwl the tratsptHti'iH bed 3 were alike, and it has tin? 
blue luminous layer 4 in wftieh the whole surface was joioed. and formed., the electron injection and transporting bed .5 in 
which the blue litfH.inci.iMi layer 4 r^rnbled on the other hand* add the whole surface was joined md formed,, arid the cathode & 
'by whist! the whole surface was joined and formed in the electron injection aeid the trmn^ontins bed 5 
[ixi i.3] on the other haind - a transpareirii: sinbstrate - on the other hand - being alike - the whote sarface of the green coloring; 
layer 7 joins — leaving - the green eolaririg lay er 7 — on the other hand - being alike — the whol e surface of the red color tng. 
layer S joins having — the red coloring layer S - on the other hand since — it has imposition which emits the white light 
[0014] Plastic film, sheets, etc. whose transparent substrates 1 are transparent materials, such as a quartz, a glass plate, 
polyester usually used as a substrate, a polymethylmethacrylate, a polycarbonate, and the poly ape phone, are used. 
[0015] Moreover, it is the indium tin oxide (ITO) which aims at reduction of a hole-injection obstruction, is chosen from a 
small material of a work function as an anode plate 2, and is generally known as a transparent electrode, and Sn02. Or gold 
(Au) of about 50nm of thickness can be formed in the whole surface of the transparent substrate 1 by sputtering, the vacuum 
deposition method, etc. 

[0016] Moreover, as cathode 6, reduction of an electron-injection wall is aimed at, it is chosen from a small material of a 
work function, and an aluminum, silver, nickel, and magnesium-silver alloy etc. can be formed by an application or sputtering, 
the vacuum deposition method, etc. in the shape of a paste in addition to the above-mentioned indium tin oxide (ITO), Sn02, 
and gold. 

[0017] Moreover, although it is for conveying the electron hole which the hole injection and the transporting bed 3 consisted 
of material which has light-transmission nature, and was poured in from the anode plate 2 to the blue luminous layer 4 and p 
type hydrogenation amorphous silicon, P type hydrogenation amorphous carbonization silicon, p type zinc sulfide, and p type 
zinc selenide can be used as the material, these are formed of dry membrane formation of a vacuum deposition method, CVD, 
a plasma CVD method, a spatter, etc. 

[0018] in addition, as a material of other hole injection and transporting beds 3 Well-known N, N-diphenyl - N, N'- 
(3-methylphenyl)-l, T-biphenyl-4, 4'-diamine;l, and 1 -screw (4-G p-tolylamino phenyl) cyclohexane; Aroma group amine 
system compounds, such as 4 and a 4'-screw (N-(l-naphthyl)-N-phenylamino) biphenyl, Although a hydrazone compound, a 
silazane compound, a Quinacridone compound, etc. can be used, polymeric materials, such as a polyvinyl carbazole and 
polysilane, can be used, such material -- binders, such as a polycarbonate, a polyacrylate, and polyester, --**-- although both 
formed [ after dissolving in the organic solvent ] by carrying out application dryness, organic materials other than polymeric 
materials can be formed by dry membrane formation as well as the above-mentioned inorganic material 
[0019] The blue luminous layer 4 is what carries out blue luminescence for the energy emitted by the reunion of the electron 
hole conveyed through the hole injection and the transporting bed 3 from the anode plate 2, and the electron poured in 
through the electron injection and the transporting bed 5 from cathode 6. As a material of this blue luminous layer 4 The 
OK1SAZARU metal complex shown in ** and ** 1 formula of JP,7-142169,A, the JISUCHIRIRU benzene derivative sho.wn 
in ** 2 formula of this official report, the styryl amine content polycarbonate shown in this official report, the OK1SA diazole 
derivative shown in said official report-ized 3 formulas, The aluminum complex shown in ** 5 formula of the OKISA diazole 
derivative shown in ** 4 formula of this official report, the azomethine zinc complex shown in this official report, and this 
official report and ** 6 formula can be used, and it is also possible to dope a blue fluorochrome if needed. 
[0020] Moreover, stilbene compounds, such as 1, 4-screw (4-ethyI styryl) benzene, 1, 4-screw (2-methyl styryl) benzene, 1, 
and 4-screw (2 and 2-G p-tolyl vinyl) benzene, can be used as shown in JP,3- 152897, A. 

[0021] Moreover, the green coloring layer 7 is excited from a blue luminous layer to blue luminescence, and although it can 
mention metal complexes, such as an aluminum complex of well-known 8-hydroxyquinoline shown in JP,3- 152897, A, a 
NAFUTARU imide derivative, a thia JIAJIAZORO pyridine derivative, a pyrrolo pyridine derivative, a NAFUCHI lysine 
derivative, etc. as the material including the coloring matter which emits light in green, it can also dope a coumarin system 
green fluorochrome. 

[0022] The red luminous layer 8 consists of coloring matter which absorbs green and emits light in red. furthermore, as the 
material JISHIANIN system coloring matter [, such as a 4-dicyanomethylene-2 methyl-6-(p-dimethylamino still 
phosphorus)-4H-pyran (DCM), ]; given in JP,3-152897,A -- l-ethyl-2- (4-(p-dimethylamino phenyl)- 1 --) 3-swine 
dienyl-pilus JIUMU-par colla tempestade REITO Equal thing pyridine system coloring matter; (Pyridine 1) Coumarin 
coloring matter, an acridine dye, other fused aromatic ring coloring matter, for example, phenoxazone, and phenoxazone 
group 660 grade can be used as illustrated by xanthene dye [, such as Rhodamine B and rhodamine 6G, ]; etc. at an oxazine 
system and JP,7-142169,A. 

[0023] Moreover, n type zinc sulfide, n type zinc selenide, etc. are mentioned among well-known n- type hydrogenation 
amorphous-as electron-injection and transporting bed 5 silicon. Furthermore, the compound shown by ** 7 formula of 
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JP,7-142169,A and ** 8 formula can also be used. 

[0024] The organic thin film EL element shown in drawing 1 to the transparent substrate 1 by the spatter An ITO thin film is 
formed and they are N and N'-diphenyl on it further. - N, the N'-screw (alpha-naphthyl) -1, the l'-biphenyl -4, and a 4'-diamine 
(it is called alpha-NPD) are formed by the vacuum deposition, on it by the vacuum deposition method PESB (the vacuum 
evaporationo of the 1 and 4-screw (4-ethyl styryl) benzene was carried out, further, the aluminum quinoline was formed by 
the vacuum deposition method as an electron-injection layer on it, and the magnesium-silver-alloy thin film was formed as 
cathode 6 by the vacuum deposition method on it.) moreover, on the other hand, the transparent substrate 1 was alike, resin 
mixture of a coumarin and the red luminous layer (DCM) was carried out as a green luminous layer, respectively, and it 
formed by an application and dryness 

[0025] Drawing 2 is the cross section showing the organic thin film EL element by the gestalt of operation of the 2nd of this 
invention. With reference to drawing 2 , the organic thin film EL element by the gestalt of the 2nd operation The red coloring 
layer 8 formed on the transparent substrate 1, and the green coloring layer 7 formed on the red coloring layer 8, It has the hole 
injection and the transporting bed 3 formed on the anode plate 2 and the anode plate 2 as having been formed on the green 
coloring layer 7, the blue luminous layer 4 formed on the hole injection and the transporting bed 3, the electron injection and 
transporting bed 5 which were formed on the blue luminous layer 4, and the cathode 6 formed on the electron injection and 
the transporting bed 5. 

[0026] The organic thin film EL element by the gestalt of the 2nd operation differs from the gestalt of the 1st operation the 
following point. Namely, the organic thin film EL elements by the gestalt of the 2nd operation differ inside a substrate to 
laminating formation of the green coloring layer 7 and the red coloring layer 8 being carried out at the superficies of a 
substrate, as for the organic thin film EL element by the gestalt of the 1st operation in that laminating formation of the green 
coloring layer 7 and the red coloring layer 8 is carried out. The class material by the gestalt of the 2nd operation is the same as 
that of the gestalt of the 1st operation. 

[0027] In the gestalt of 1 operation of this invention, the layer which carries out excitation luminescence by the recombination 
energy of an electron hole/electron The layer which absorbs a blue light energy to the field where the side in which makes 
only a blue luminous layer with the highest energy, and this blue glow carries out outgoing radiation was separated 
electrically, and emits light green to it, Since it is formed by carrying out the laminating of the layer which absorbs the light 
energy of green - blue and emits light in red to order, energy efficiency can be raised. 
[0028] 

[Effect of the Invention] As mentioned above, although according to this invention luminescence by EL which needs 
electrical energy is only a blue luminous layer, and this coloring matter becomes the trap of energy in one EL layer as a 
dopant when [ each ] coloring matter addition is carried out since other colors emit light by PL as explained, as compared 
with this, the organic thin film EL element to which luminous efficiency is not reduced can be offered. 
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MEANS 



[Means for Solvit the FroMeni] He I st hi mmous layer whkti emits light in a. blue ligto with the impressed voltage 
according to this invention, the whole surface counters and prepares in the whole saarface of the 1st luminous layer of the 
above - having - the above — a part of blye light - absorbing - a green light - emitting light - while - the above — with the 
2nd lumtaotis fayer which makes the rema Wer of a blue light penetrate on the other hand, the 2nd toiiiieHus Isyer of the 
above'is alike, and toe wirote surface prepares — having -* tne above, wfsile tt^H>ijng a part: ot' green light and a part of " 
aforementioned blue teaming light and emitting light: in a red light In the orgairic thin film EL e lenient equipped with the 
3rd luminous layer which makes the remainder of the light of die aforementioned green, and the remainder of the 
afofeffiedtfened blue reitiabliiitig ligM pefietrwte the above 1st, the 2ftd+ and 3rd luraiaous layers The organic thin flfim EL 
element characterized by the light by which a laminating is. carried out m this turn asid shell d betake of the 3rd Iwmimou^ 
layer of the above is carried out on the other hand being the white light is obtained. 

[0009] Moreover, according to this invention, in the aforementioned organic thin film EL element, it is placed between 
inter-electrode [ which impresses the aforementioned voltage ] by the 1st luminous layer of the above, it constitutes the 
luminescence section, and the organic thin film EL element characterized by constituting the above 2nd and the 3rd luminous 
layer from an optical transducer by which opposite formation was carried out at the aforementioned luminescence section is 
obtained. 

[0010] Furthermore, according to this invention, in the organic thin film EL element of one of the above, the organic thin film 
EL element characterized by carrying out opposite formation of the aforementioned luminescence section and the 
aforementioned optical transducer through a substrate is obtained. 
[0011] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a drawing. 
[0012] Drawing 1 is the cross section showing the organic thin film EL element by the gestalt of 1 operation of this invention. 
The anode plate 2 by which the organic thin film EL element was formed in the whole surface of the transparent substrate 1 
with reference to drawing 1 , on the other hand, an anode plate 2 is alike, and the whole surface with the hole injection and the 
transporting bed 3 joined and formed on the other hand, the hole injection and the transporting bed 3 were alike, and it has the 
blue luminous layer 4 in which the whole surface was joined and formed, the electron injection and transporting bed 5 in 
which the blue luminous layer 4 resembled on the other hand, and the whole surface was joined and formed, and the cathode 6 
by which the whole surface was joined and formed in the electron injection and the transporting bed 5 
[0013] on the other hand « a transparent substrate -- on the other hand - being alike -- the whole surface of the green coloring 
layer 7 joins ~ having -- the green coloring layer 7 -- on the other hand -- being alike the whole surface of the red coloring 
layer 8 joins -- having - the red coloring layer 8 -- on the other hand -- since -- it has composition which emits the white light 
[0014] Plastic film, sheets, etc. whose transparent substrates 1 are transparent materials, such as a quartz, a glass plate, 
polyester usually used as a substrate, a polymethylmethacrylate, a polycarbonate, and the poly ape phone, are used. 
[0015] Moreover, it is the indium tin oxide (ITO) which aims at reduction of a hole-injection obstruction, is chosen from a 
small material of a work function as an anode plate 2, and is generally known as a transparent electrode, and Sn02. Or gold 
(Au) of about 50nm of thickness can be formed in the whole surface of the transparent substrate 1 by sputtering, the vacuum 
deposition method, etc. 

[0016] Moreover, as cathode 6, reduction of an electron-injection wall is aimed at, it is chosen from a small material of a 
work function, and an aluminum, silver, nickel, and magnesium-silver alloy etc. can be formed by an application or sputtering, 
the vacuum deposition method, etc. in the shape of a paste in addition to the above-mentioned indium tin oxide (ITO), Sn02, 
and gold. 

[0017] Moreover, although it is for conveying the electron hole which the hole injection and the transporting bed 3 consisted 
of material which has light-transmission nature, and was poured in from the anode plate 2 to the blue luminous layer 4 and p 
type hydrogenation amorphous silicon, P type hydrogenation amorphous carbonization silicon, p type zinc sulfide, and p type 
zinc selenide can be used as the material, these are formed of dry membrane formation of a vacuum deposition method, CVD, 
a plasma CVD method, a spatter, etc. 

[0018] in addition, as a material of other hole injection and transporting beds 3 Well-known N, N-diphenyl - N, N'- 
(3-methylphenyl)-l, T-biphenyl-4, 4'-diamine;l , and 1 -screw (4-G p-tolylamino phenyl) cyclohexane; Aroma group amine 
system compounds, such as 4 and a 4'-screw (N-(l-naphthyl)-N-phenylamino) biphenyl, Although a hydrazone compound, a 
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silazane compounds a Quinacritlone compointd, etc, can be used, fwtynteric materials, such as a polyvinyl cajrbazote ami 
pulysllaite, can be used, such arterial « bladecs. sun* as a polycarbonai^ a potyaefylate, and polyester, - ** ~ allhetfigb both 
tomed* |. alter dissolving m the ofs^imc solvent: ,| by carrying out application chyiaess* orjpmc liwtenals isOmt ttian po!yri>enc 
materials can be fanned by dry menabrsne fsHtnatian as well as the above-mentioned inorganic material 
[001 9] The blue luminous layer 4 is what carries out blue himinescmc« for the energy entitled by the reunion of the electron 
hole eemveyed through the hole injection mi the fiwsparttag bed 3 ftom ibe aaode plate 2, and the electron poured its 
through the electron i^jectiosi and the transportitig bed 5 from cailiode & As a material of this blue lyminoiis layer 4 The 
OKISAZARU metoicraiptex shown m ** and ** ! forawte of JP s 7-I42l«9A *e JISUCH1RJRU benzene derivative sfcown 
in ¥¥ 2 formula of this official report the styiyl amine content polycarbonate shown in this official report, the OK2S A diazoie 
derivative shown in said official t%ptiH~i2gd3 fb-tmulas,, The atumiiwn complex shown in ** 5 femautai of'ihe OK.ISA diatole 
derivative shown m m 4 fcmnula of this official report the azonnethine zinc wrapM shown 1st this official repo.it, arid this 
official report and ** 6 formula can be used, and it h also p^ssfbte to *km a Wwe flworochronie if needed, 
[0020] Moreover, stilbene compounds, such as 1 ? (4^thyl styryl) benzene, 1, 4 -screw (2-mcthyt styryl) benzene, 1 ? 

and. 4hsctcw {2 and 2<m prolyl viiiyl) benzene, can foe used as stawn in JP«3«1 52;897^A* 

[0021] Moreover, the green coloring layer 7 is excited from a blue luminous layer to blue luminescence, and although it can 
mention metal complexes, such as an aluminum complex of well-known 8-hydroxyquinoline shown in JP,3- 152897, A, a 
NAFUTARU imide derivative, a thia JIAJIAZORO pyridine derivative, a pyrrolo pyridine derivative, a NAFUCHI lysine 
derivative, etc. as the material including the coloring matter which emits light in green, it can also dope a coumarin system 
green fluorochrome. 

[0022] The red luminous layer 8 consists of coloring matter which absorbs green and emits light in red. furthermore, as the 
material JISHIANIN system coloring matter [, such as a 4-dicyanomethylene-2 methyl-6-(p-dimethylamino still 
phosphorus)-4H-pyran (DCM), ]; given in JP,3-152897,A -- l-ethyl-2- (4-(p-dimethylamino phenyl)- 1 --) 3-pig dienyl-pilus 
JIUMU-par colla tempestade RE1TO Equal thing pyridine system coloring matter; (Pyridine 1) Coumarin coloring matter, an 
acridine dye, other fused aromatic ring coloring matter, for example, phenoxazone, and phenoxazone group 660 grade can be 
used as illustrated by xanthene dye [, such as Rhodamine B and rhodamine 6G, ]; etc. at an oxazine system and 
JP,7-142169,A. 

[0023] Moreover, n type zinc sulfide, n type zinc selenide, etc. are mentioned among well-known n- type hydrogenation 
amorphous-as electron-injection and transporting bed 5 silicon. Furthermore, the compound shown by ** 7 formula of 
JP,7-142169,A and ** 8 formula can also be used. 

[0024] The organic thin film EL element shown in drawing 1 to the transparent substrate 1 by the spatter An ITO thin film is 
formed and they are N and N'-diphenyl on it further. - N, the N'-screw (alpha-naphthyl) -1, the l'-biphenyl -4, and a 4'-diamine 
(it is called alpha-NPD) are formed by the vacuum deposition, on it by the vacuum deposition method PESB (the vacuum 
evaporationo of the 1 and 4-screw (4-ethyl styryl) benzene was carried out, further, the aluminum quinoline was formed by 
the vacuum deposition method as an electron-injection layer on it, and the magnesium-silver-alloy thin film was formed as 
cathode 6 by the vacuum deposition method on it.) moreover, on the other hand, the transparent substrate 1 was alike, resin 
mixture of a coumarin and the red luminous layer (DCM) was carried out as a green luminous layer, respectively, and it 
formed by an application and dryness 

[0025] Drawing 2 is the cross section showing the organic thin film EL element by the form of operation of the 2nd of this 
invention. With reference to drawing 2 , the organic thin film EL element by the form of the 2nd operation The red coloring 
layer 8 formed on the transparent substrate 1 , and the green coloring layer 7 formed on the red coloring layer 8, It has the hole 
injection and the transporting bed 3 formed on the anode plate 2 and the anode plate 2 as having been formed on the green 
coloring layer 7, the blue luminous layer 4 formed on the hole injection and the transporting bed 3, the electron injection and 
transporting bed 5 which were formed on the blue luminous layer 4, and the cathode 6 formed on the electron injection and 
the transporting bed 5. 

[0026] The organic thin film EL element by the form of the 2nd operation differs from the form of the 1 st operation the 
following point. Namely, the organic thin film EL elements by the form of the 2nd operation differ inside a substrate to 
laminating formation of the green coloring layer 7 and the red coloring layer 8 being carried out at the external surface of a 
substrate, as for the organic thin film EL element by the form of the 1st operation in that laminating formation of the green 
coloring layer 7 and the red coloring layer 8 is carried out. The class material by the form of the 2nd operation is the same as 
that of the form of the 1st operation. 

[0027] In the form of 1 operation of this invention, the layer which carries out excitation luminescence by the recombination 
energy of an electron hole/electron The layer which absorbs a blue light energy to the field where the side in which makes 
only a blue luminous layer with the highest energy, and this blue glow carries out outgoing radiation was separated 
electrically, and emits light green to it, Since it is formed by carrying out the laminating of the layer which absorbs the light 
energy of green - blue and emits light in red to order, energy efficiency can be raised. 
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MEANS 



[Means for Solving the Problem] The I st luniimouts law which emits ligbt In a blue light with die impressed voltage 
according to Shis invention, the whole surface coamteira and prepares in the whole surface of the 1st luminous layer oFthe 
above -* having — the above - a pari of blue light — absorbing - a green light emitting light — while - the above — with the 
2nd lurataous layer which makes the reraatader of a blue light penetrate on the other hand, the 2nd luminous lajyer of the- 
abdvels alike* and fee whole surface prepares - having - the above, while aftsoit^uns a parfof greets light aha a part, bt" 
aforOTeritioried blue remaining light and emitting light in a red light In the organic thin film EL element equipped wish the 
3rd lyjnirtoiis layer which makes the remainder of die light of the- afore Enentioned green, and the remainder of the 
tiforementkined blure regaining light penetrate the above 1st,, the 2M, arid 3rd luminous hvyfirs The organic thin film EL 
element characterized by the light by which a lamiaatlng is carried omt in this ten and shell discharge of the 3rd luminous- 
layer of the above is carried out on the other hand being the white light is obtained. 

[0009] Moreover, according to this invention, in the aforementioned organic thin film EL element, it is placed between 
inter-electrode [ which impresses the aforementioned voltage ] by the 1st luminous layer of the above, it constitutes the 
luminescence section, and the organic thin film EL element characterized by constituting the above 2nd and the 3rd luminous 
layer from an optical transducer by which opposite formation was carried out at the aforementioned luminescence section is 
obtained. 

[0010] Furthermore, according to this invention, in the organic thin film EL element of one of the above, the organic thin film 
EL element characterized by carrying out opposite formation of the aforementioned luminescence section and the 
aforementioned optical transducer through a substrate is obtained. 
[0011] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a drawing. 
[00 12] Drawing 1 is the cross section showing the organic thin film EL element by the gestalt of 1 operation of this invention. 
The anode plate 2 by which the organic thin film EL element was formed in the whole surface of the transparent substrate 1 
with reference to drawing 1 , on the other hand, an anode plate 2 is alike, and the whole surface with the hole injection and the 
transporting bed 3 joined and formed on the other hand, the hole injection and the transporting bed 3 were alike, and it has the 
blue luminous layer 4 in which the whole surface was joined and formed, the electron injection and transporting bed 5 in 
which the blue luminous layer 4 resembled on the other hand, and the whole surface was joined and formed, and the cathode 6 
by which the whole surface was joined and formed in the electron injection and the transporting bed 5 
[0013] on the other hand -- a transparent substrate - on the other hand - being alike -- the whole surface of the green coloring 
layer 7 joins ~ having -- the green coloring layer 7 - on the other hand being alike -- the whole surface of the red coloring 
layer 8 joins ~ having -- the red coloring layer 8 on the other hand - since -- it has composition which emits the white light 
[0014] Plastic film, sheets, etc. whose transparent substrates 1 are transparent materials, such as a quartz, a glass plate, 
polyester usually used as a substrate, a polymethylmethacrylate, a polycarbonate, and the poly ape phone, are used. 
[0015] Moreover, it is the indium tin oxide (ITO) which aims at reduction of a hole-injection obstruction, is chosen from a 
small material of a work function as an anode plate 2, and is generally known as a transparent electrode, and Sn02. Or gold 
(Au) of about 50nm of thickness can be formed in the whole surface of the transparent substrate 1 by sputtering, the vacuum 
deposition method, etc. 

[0016] Moreover, as cathode 6, reduction of an electron-injection wall is aimed at, it is chosen from a small material of a 
work function, and an aluminum, silver, nickel, and magnesium-silver alloy etc. can be formed by an application or sputtering, 
the vacuum deposition method, etc. in the shape of a paste in addition to the above-mentioned indium tin oxide (ITO), Sn02, 
and gold. 

[0017] Moreover, although it is for conveying the electron hole which the hole injection and the transporting bed 3 consisted 
of material which has light-transmission nature, and was poured in from the anode plate 2 to the blue luminous layer 4 and p 
type hydrogenation amorphous silicon, P type hydrogenation amorphous carbonization silicon, p type zinc sulfide, and p type 
zinc selenide can be used as the material, these are formed of dry membrane formation of a vacuum deposition method, CVD, 
a plasma CVD method, a spatter, etc. 

[0018] in addition, as a material of other hole injection and transporting beds 3 Well-known N, N-diphenyl - N, N'- 
(3-methylphenyI)-l, T-biphenyI-4, 4 , -diamine;I, and 1 -screw (4-G p-tolylamino phenyl) cyclohexane; Aroma group amine 
system compounds, such as 4 and a 4'-screw (N-(l-naphthyl)-N-phenylamino) biphenyl, Although a hydrazone compound, a 
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silazanc compound* a Quin&cridone timip&imd* etc, can be used, polymeric materiais,, such as a polyvinyl c&rbazoEt and 
polysllatte, can be used, soeh material ~ binder such as a polycarbonate* a pot>*aety]ate, and polyester* - ** ~ although both 
formed | alter dissolving in. the cyanic solvent | by carry W out application dryness* orjwnt imperials otber than pofyn>erte 
materials can be formed by dry membrane formation as well as the above-mentioned inorganic material 
[00 1.9] 'flic blue luminous layer 4 is what carries out blue himtncscmcc for the energy emitted by the reunion of the electron 
bole conveyed through the hole injection add the transporting bed 3 trom the anode piate 2, and the electron poured in 
through the electron injection and the transporting bed 5 from cathode 6„ As a .material of this blue luminous layer 4 Tfte 
QK15AZARU metal complex shown in ** and # * 1 formula of JP B 7-M11fi9A <*e JISUCHIRJJtU ben^e derivative shown 
in 2 formula of this officii report, the styryl amine content polycarbonate shown in this official report, the OKSS A dia/oic 
derivative shown iifi said officiiil repori»i2«d 3 foroiiilas, The ataimiiwott complex shown in ** 5 fottmillt of ihe OKISA diffisole 
derivative shown in ** 4 ftmnula of Ibis official report* die azometlitne zinc complex shown in this official report* and this 
official report Bind 6 fomiula can be used, and it h tils® possible to 4om a Wye fhwrocfOTme if needed, 
[0020] Moreover* stilbene compounds, such as I „ 4-scrcw (4-elhyi styryl) benzene, 1, 4-screw (2-methyl styryl) benzene, I , 
and 4-scrcw (2 and 2<i p4oly! virtyE) benzene, can fee usedl as showft in JP-,3-1 52897..A- 

[0021] Moreover, the green coloring layer 7 is excited from a blue luminous layer to blue luminescence, and although it can 
mention metal complexes, such as an aluminum complex of well-known 8-hydroxyquinoline shown in JP,3-152897,A, a 
NAFUTARU imide derivative, a thia JIAJIAZORO pyridine derivative, a pyrrolo pyridine derivative, a NAFUCHI lysine 
derivative, etc. as the material including the coloring matter which emits light in green, it can also dope a coumarin system 
green fluorochrome. 

[0022] The red luminous layer 8 consists of coloring matter which absorbs green and emits light in red. furthermore, as the 
material JISHIANIN system coloring matter [, such as a 4-dicyanomethylene-2 methyl-6-(p-dimethylamino still 
phosphorus)-4H-pyran (DCM), ]; given in JP,3-152897,A -- l-ethyl-2- (4-(p-dimethylamino phenyl)-l --) 3-swine 
dienyl-pilus JIUMU-par colla tempestade REITO Equal thing pyridine system coloring matter; (Pyridine 1) Coumarin 
coloring matter, an acridine dye, other fused aromatic ring coloring matter, for example, phenoxazone, and phenoxazone 
group 660 grade can be used as illustrated by xanthene dye [, such as Rhodamine B and rhodamine 6G, ]; etc. at an oxazine 
system and JP,7-142169,A. 

[0023] Moreover, n type zinc sulfide, n type zinc selenide, etc. are mentioned among well-known n- type hydrogenation 
amorphous-as electron-injection and transporting bed 5 silicon. Furthermore, the compound shown by ** 7 formula of 
JP,7-142169,A and ** 8 formula can also be used. 

[0024] The organic thin film EL element shown in drawing 1 to the transparent substrate 1 by the spatter An ITO thin film is 
formed and they are N and N'-diphenyl on it further. - N, the N'-screw (alpha-naphthyl) -1, the l'-biphenyl -4, and a 4'-diamine 
(it is called alpha-NPD) are formed by the vacuum deposition, on it by the vacuum deposition method PESB (the vacuum 
evaporationo of the 1 and 4-screw (4-ethyl styryl) benzene was carried out, further, the aluminum quinoline was formed by 
the vacuum deposition method as an electron-injection layer on it, and the magnesium-silver-alloy thin film was formed as 
cathode 6 by the vacuum deposition method on it.) moreover, on the other hand, the transparent substrate 1 was alike, resin 
mixture of a coumarin and the red luminous layer (DCM) was carried out as a green luminous layer, respectively, and it 
formed by an application and dryness 

[0025] Drawing 2 is the cross section showing the organic thin film EL element by the gestalt of operation of the 2nd of this 
invention. With reference to drawing 2 , the organic thin film EL element by the gestalt of the 2nd operation The red coloring 
layer 8 formed on the transparent substrate 1, and the green coloring layer 7 formed on the red coloring layer 8, It has the hole 
injection and the transporting bed 3 formed on the anode plate 2 and the anode plate 2 as having been formed on the green 
coloring layer 7, the blue luminous layer 4 formed on the hole injection and the transporting bed 3, the electron injection and 
transporting bed 5 which were formed on the blue luminous layer 4, and the cathode 6 formed on the electron injection and 
the transporting bed 5. 

[0026] The organic thin film EL element by the gestalt of the 2nd operation differs from the gestalt of the 1st operation the 
following point. Namely, the organic thin film EL elements by the gestalt of the 2nd operation differ inside a substrate to 
laminating formation of the green coloring layer 7 and the red coloring layer 8 being carried out at the superficies of a 
substrate, as for the organic thin film EL element by the gestalt of the 1st operation in that laminating formation of the green 
coloring layer 7 and the red coloring layer 8 is carried out. The class material by the gestalt of the 2nd operation is the same as 
that of the gestalt of the 1st operation. 

[0027] In the gestalt of 1 operation of this invention, the layer which carries out excitation luminescence by the recombination 
energy of an electron hole/electron The layer which absorbs a blue light energy to the field where the side in which makes 
only a blue luminous layer with the highest energy, and this blue glow carries out outgoing radiation was separated 
electrically, and emits light green to it, Since it is formed by carrying out the laminating of the layer which absorbs the light 
energy of green - blue and emits light in red to order, energy efficiency can be raised. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the organic thin film EL element by the gestalt of operation of the 1st of this 
invention. 

[Drawing 21 It is the cross section showing the organic thin film EL element by the gestalt of operation of the 2nd of this 
invention. 

[Drawing 31 It is the cross section showing the organic thin film EL element by the conventional technology 1. 
[Drawing 41 It is the cross section showing the organic thin film EL element by the conventional technology 2. 
[Description of Notations] 

1 Transparent Substrate 

2 Anode Plate 

3 Hole Injection and Transporting Bed 

4 Blue Luminous Layer 

5 Electron Injection and Transporting Bed 

6 Cathode 

7 Green Coloring Layer 

8 Red Coloring Layer 

50 Organic Thin Film EL Element 

5 1 Transparent Sheet Metal 

52 Anode Plate 

53 Hole Injection and Transporting Bed 

54 Luminous Layer 

55 Green Luminous Layer 

56 Cathode 

57 Blue Luminous Layer 

58 Green Luminous Layer 

59 Red Luminous Layer 

60 Organic Thin Film EL Element 
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